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THEORETICAL ATOMIC PHYSICS CODE DEVELOPMENT III
TAPS: A DISPLAY CODE FOR ATOMIC PHYSICS DATA

by

R. E. H. Clark, J. Abdallah, Jr., and S. P. Kramer

ABSTRACT

A large amount of theoretical atomic physics data is be-
coming availablethrough use of the computer codes CATS
and ACE developed at Los Alamos National Laboratory. A
new code, TAPS, has been written to access this data, per-
form averages over terms and configurations, and display
information in graphicalor text form.

I. INTRODUCTION

T c o mc of g e nt h ea tp hd h r
b ed e v ea L A la p o a c d e ve fT C
c ou sR D C o ws u bt g ea s td r
t r a nd ap h o t oc rs e ca p l a n e -
( P Wc rs e cT A c ou t a ts td f C
t c a l ce l ei me x cc os tf a a i u
M a rd i sw a p p r( m e

B oC Aa A s ti n fo a r a b f i
P A R Af o rO tc od e vw it t ha p
c od e v ee fw m u o t s f f oS ue a
d e s ci R e6 t a cd f t P Af T T c h
b ed e v ea a d ic f t a tp hd g eb C
a A C

T T Ac oc d ii n fi t f a t t s
d at t ef if o rf A b dC Uc o p d i g
f o rS e lc o ma a v at p o s pd f t l
q u a no d at c b g e nf C a A V q
c b a v eo su mo a l eb et L t o c o
C o ms eo q u an uc b a s sw e e l M



c o e f ff e ag ro m il ec b d iA d it o
i n f o ra a dt t f it T c c b e m t a
t n i n f o rT H c oi T w g a l o t c
s o c o m m

I S e cI w d e se o t c ua vc oi s d
W s hs e ve x ao t u o T i S eI

II. COMMANDS

T T Ac oc b o b tf t L A C F S
( Cw it c o m

M G / T A

T T Ac oi u n c la n p ai r eT f T o
i t hm ai t e x ec oT r t c s t T f
b a c a rr e

T T Ac oi a i n t ec oa li c r c f
a f i( st I Nc ob eA t yT a c r
t u sc t yv ac o mT s ed et c s o
c o m ma l io w ha pi T I T c oa g i t
f o l lc a t eb ao t hf u nm as ec a c
p al a bd e tl at r ae nw f um c o
r a d ip r o ca c o lp r o

A d d ic o mw b a da t n a rT H c
c a lb u st d it l o a vc o

A c o ma e ct t t eu nt I c w u
( sb e lA l o a T a ci s i t f t a

F c e rc o mT e na g rr oc oa
c o mf s e tp p a rT g rc oa l i
T aI S e cI F o w f uc oc oa d eo t
g r ac o m

T Ac w rd t f if o rf t C c F c
s t r ea c rs e ct d a w rt f n p f l
l et r a n sp l of t e r mt r aa p f c o
t o - c o n ft r a nS i mf n p lp la p a
u sf g a f v a lW f ud a w rt p a r d
m a te l ea w rt f p l
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T AI T C O

FILE fname
ION z inseq
INFILE f name
CSUNITS option
CSEUNITSoption
EUNITS option
TTY T/F
PLOT T/F
GRAPH T/F
HELP
END
LEVELS
TERMS
REFLEV i
REFTERM i
CONFIG
CFG
LEVELDE il i2
TERMDE il i2
CFGSW il i2
WF
ERHO

POT
RPOT
SCRL
SCRLEIG
SCRLTRM
SCRS
SCRSEIG
SCRSTRM
BLL
BLLEIG
BLLTRM
BLS
BLSEIG
BLSTRM
BLV
BLVEIG
BLVTRM
SHELLORD
MEIGV
LEVEIGV
EIGVEC i
F il i2

FLT il i2
FLC il i2
TERMF il i2
FTC il i2
CFGF il i2
FLOORGF V

DIPOLE il i2
ANGFAC
CS il iz
CROSS il i2
CSLT il i2
CROSSLT il i2
CSLC il i2
C’ROSSLC il i2
TERMCS il i2
TRMCROSS il i2
CSTC il i2
CROSSTC il i2
CFGCS il i2
CFGCROSS il i2
DCS ii i2
COP il iz

I
A. Material Selection Commands

B ea d ac b a c ct T c m b s uw a f
f t d ab u st c o

F f

w hf ni t n o t P A Rf c ot d d R
e r e1 a 2 d e st t yo d s to a P Af b t C
a A c o

A ft F Ic o mi g iT w r t d is o t
f id i sa l io m a tf oo t f a s t c m t t
f io f oo t f iE m ai i db z t a n
i ot i o ni s p e cn o( f n e2 f s i e
a s ea s e qn uT hm b m t o m aw t s
z a i v ab d i fs en uT f ei u i r

I
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e i tC Ao A o t s m ab w s p ac t
s t e fo v a rp a ro a c a lT c o

I z i s

w is et d e sm a tf t i ( i a s a d ea

B. Code Action Commands

S oc o mc at T c t p ef un r t a d
f iA m e n tp r e vT i a i n tc H oi c
h ab et yi na f w a t e dt t c o

I Nf n

w hf ni t n o t f c o nt c ow c t T
c ot r e ac o mf t f i no t t eW t I
c o mi u sa t e ro ui r et a t f n o T
c o mm b i sa t t o e x eT t l

T I Nf n

w ic aT At i m m eb er ec of t f f
I n f o ra ba s p ec oc b o bb t

H c o

w hc o mi t n o t c of w i ni s I
n c o mn ai g ii .H i t a la l o a vc
w ib d i s p

T e l ei me x cc rs ec b e xi e c o
r u st c o m

C So p

2 T d ei cw ho pi c f c o p f x
T e n ea n o ri u no e T o c b c w t

c o m

E Uo p

w ho pi e r f r y do a f a tu
T e nu nf c rs e co c os tc b s i n

f rt u nf o te n eu st c o

C So p

w ho pm b d e( u w hu a o t f e r o a
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O uf rT Ac b d it t t e( a p ( o
g r a po u( G RT d ei t s o t t t a t
a p l o tT ho uo pc b c hu t c o

T T
P T
G RT

w hT i f t ra F i f f aL eo us a r w a
w in eb p r ia t t e r

T T Ac oi t e rw t

E

c o m

T AI G RC O

H E
M E
L [ c l a s
S E T
T I
P L
R Al ou p
R E

C. Compact Label Commands

T T Ac oc a s sq un ul aw f s tl
L t ea c o n f iF l ea t et l ac b d f
e as hH o wi i f r eu st l o t t L S a J o
t l eo t eT s ed e sc ot o t c l
w h et f o ls ed e sc of d it m d
l a b

T c o m

L E

c a uT At l it m u l t( S L a J a w a t e f
e al eE nu na n oe b m b c hw t E
c o mA a s s oi nf e l i u i T w q
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i n v ol es ua v at r ap r o
r e q u

T f is t rl ec b c ot f L

T E

o t re a

t u t c

w hw il ia i nm u l tL a e nf e t E a
n o ri e b m b c hw t E Uc oT e i a
w e ia v eo vt f s t rl eo bf t f

N

= ~ +

~ (2J, + 1)

i=l

(1)

w ht s ue xo a l eb et a t A sa l t
a p a r tt eb e ca m bi c i na l a o m
f re ic o n f ii n t eo i n tc oe fN t
t eq u an u mf a p a rf s tl a c t b t
o t b as tw it l ac o mi t e i gO ct
s c hf ab e co b as tm b d of m t o l w
a d i f fb as tm n b d of a l T T c e
t he vb as ti u e xo f l af s tl O a
b as th b eu t l aa l ei i n c oi c t l
f a s u b sl ee t hi m m t d oc o
I n st b as tw t l ae lo t e it h n
b eu st l aa p r el ei u sT m t o ca l w
b l a bb a b as tt d n m t l ac oH
i e n st ha L t ew b r e pi t f l o t

N o ra l ee n ea r et t l w i 1 T c b
c h aw it c o m

R Ei

w hi i t i no t d er e fl e
S i m it t ee n ea n or et t t w i 1 T

c b c h au st c o

R Ei

w hi i t i no t d er e ft
C o n f i gc b d i sw t d ic oT c

C O
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w il ie as ha lw t e i gf e s T c

C

w il it s ho c c uw t t c o ne I e c t
e n ea u n mp c o n fv aT e na n i e
b c b c h aw t E Uc o

D. Detailed Label Commands

F o l lC o ww u b la s cq un ut l l a
t e rB lq u an ua f ob c os e a
( sa o r bq un uv e cf a g s uF t f
s u b st ha lf a s o s cq un uB q n
f rt n es ha c o mw t f s o s q n t
f os cq u an uf t s es hT p ri r s
b s u b sT hf e s u bt hi a b L b S s L a s S
I t c ao m ae l ei a s u ba d dd em b n
W i n ct s e nn uf e s ud eb b V

I g e nt c o mt f os w S f s q ua
B f b lq u a nT s o q un uc b l f e l
a i n db t L Ec oo f e t a i b t T
c o mI a d dt q un uc b l i t o o t b
s t au si t m c a l c

T d i st s cL a s cS q un ui t s o a t
l e vc o mu t

S

a

S

c o m mS t c o mu nt T c of a d io
s e l el af a g il e

T c o m

S C

a

S C

w id i st s cL a s cS q un ui t o o t b
s t aF m od i s co t o r ds S e1 G o m c

S cq u an uf e nt c b d iu t



S C

a

S C

c o mf s cL a s cS q un ur e s
A n a lc o me xf t b ln ua w t a

t io t s e nq un ud e sb V T t c

B

B

a

B

w id i st b lL b lS a b V q un ur ei
t s ao ra t L Ec o

T c o mB L LB LB LB LB La B
s h or e qn f u re x p l

O f ic o ms hb m c o nt l aI i p f
t C Ac ot c o ms u bi a d io f t i o
T ht hi a c o m

S H

w hl it n o ru b C f e c o n

E. Transition Energy Commands

T d i st t r a ne nb et l ei ni a i t c
m a

L Ei i

i u sI i a i a o m ia l e v et re nw b d
p l aE ii o i c b a a s( m ea l w b u T
L E V1 * w ol a t r ae nf l 1 A e a n
m ai e b m b c hw t E Uc o

T c o m

T Ei i

a

C Fi i
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a s i mt t L Ec oe xt t o o t a
c o n f i gr e s p e

F. Wave Function Commands

T c o m

W

a l la ct t b os tr aw f uW f uc b
a c co c o n f ia a t iA t W c oi i T
r e qa c o n f in uT m c ot a i f e t
C O No C c o mV ao t r aw f uv r d
i B or am t b w rt a f n p lT w f w
n b d i s pa t t e ri t f ob et a t yh
o p oi n vH o wT d g t o o d ia g o
t w af u nf e o r b

I t g r ar o ui e n( u t G c ot a s o
c o mf t g r ap a rb eo p eT s o g
c o ma p pf p l ot w f u nr ap r( S
H a c o l lp r o( S eI

T c o m

H

w id i sa l io t g r ac o m
T g r as u b rn o rw ra m ef e p

f u np lt hf ia n aw fw fe f p o g o f v
t n aa g fg fe a f c os to c s t
n ac sc sa u sT f ec b t o a o u

M O F

T c l a s sm ao a p c b c hu t c

L

a fw ha l io c ha p p
T c o m

S E

d i sc u rp lp a rs e t
T p lt ic b c hu st

T
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c o ma t yi t d et ia t p rf T
T r ao t h o ra c b c hu t

R A

c o ma t yi t l oa u pv d ei r et t T
p r o

T d i st g ro t s cu t c o

P

A ft p li c o m pt yt s pb t w c t p a r
t i nm oi t g r ar o

T l et g r ar oa r et t n T m u t
c o m

R E

T e l ec hd ec b d i su t c o

E

w it s af e af f o ua g ra t W c o
S i m it c o m

P

g ia ct t p o tc a lf t c hd eo t c c
f i g u rT p r oo t r ad iw t p oc b a
w it

R

c o m

G. Mixing CoefficientCommands

C o ma a v at d ii n fo t m c oT
c o m

M E

d i st n uo l ei e g ro m s tA l i a g
h at s ap aa t oJ v aI t a N g o m s
t ht M Ec o mw r eN i ns n w i r f 1 t
N T hm et ht ha n l ei t f g n l i t s
g r oe tF u r tt f in l ir eb t S a t s
L q u an u mf t b as tf g 1 t n n l r t t
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s e cg re tS ir eh f t S CB B
a B Lc o mT hc o ma w t i nf t
M Ec o mp ea a s so a c os o q n
w ie ab as tf a g ro m s t

T c o m

L E

d i st s o e nl ei na s sw e g o m s
T ht hw ib n i nf t f g rn f t s g e

T a cm ic o e fc b d iw t

E Ii

c o mw hi i t i no o o t g rI i i o ma o t m
c o e f fa d i s pE l o d ir et m c o
f o o t e nl et o rg b t L Ec E
c o lr e p rt c o n tf a b s t

H. Radiative Transition Commands

C u r rp h o t oc r o ss ti C a r ei T
i i t d e v es tT ho b o ur ap ra c
s i dh e

T Aw id i st s t aw eo t l l t t o
s t r eg f l e v e lt e r mo c o n f i g ut
s i tA ld i sa t t ea t t rp rf e
a t l i ff e m iI a d dt p f c ol ( f f a
s o r( ff f e m i( a t t r ap rf a bT
s ai n f oi a v af t e ra c o n f i g
t r a n sT Ac a s et r ab a v ao m e

T c o m

F il i2

w id i st w a v ei a n gt r ae nt g v a r
q u a n ta t i nf l ei t l i I d ea t f s f
u w it C Uc oc b w rb u t P c oD
c b d i s pi t f oa t t eb u t T c T
T Ac oc a lp ra g ro t d b u t G c
T g r ac o ma i d et t d ii t s o w
f u n cS e c1 1T ht ho pw ra t f d it a
t t e r ma p r og r ao ui r et p f T
a pt a c o mi t s eT t re ni t s a
n o ri e u nc hb t E Uc oI t v i a i
a o m iT Aw g o a t r aE i o i m b a a



( w hm eT Aw c o na l ef t i F e t
c o m

FIX

w od i sa g v af l e1 t a o l e
T c o m

F i i

d i sg v aa r eq u af l e vt rb t
t t e r m -t r a ni nb i a i T i ni a i c o
t L t ea i n db t T Ec oT o f t c
s tr et l e v e lq u aa i nb t L c T
a s t( f e ii o i h t s m ea i t F c o

S i m it c o m

F i i

a l lt s e lo a l e v eg v ab ec o ni a i a
i n db t C Oo C c o

T g v af t e r mt r ac b d iw t c

T Ei i

w hi a i r et t i n df t T c oT g v f
a t e r m -t r a ni o b tb s ia dt l e vg v
g ow it s at eT t e r mf v i o bb d t
t e r m -g v ab t s t aw eo t l l w i s
( 2+ l )+ 1

T g v af a t e r mt r ag f a i c o
i t a f ic o n f ii c b d i sw t c o

F i i

w ht a s t( m b u f i o i
T g v af a c o n f i g u r a tt rc b d

u st c o m

C i i

w hi a i a c o n f ii na g b t C o C c
T c o n f i g u r a t i og v ai o bb a t l e
g v a lf a g ic o n ft r aT f v i t o b
d i vb t s t a tw eo t l c o nT s tw
f a c o n f ii ( R 4 f e x
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Q ( ’
w h/ i t o r bq un uo a s un i t o cn
o t s u b sa t o p ed eb t l p ai g b

(n n

k = ( k

s t ha f is u bh a v ao 1
I i s o m ed e st l it d io

s of lv aT c o

F LV

v t t g t

a l lt hl i m it b d w t v o v b t f v N #
v a lb ev a u i a d ii nf os f t eo
c o n f i g u r a t i og o f v a

I i p o st d it c o f i g u r ar r m
e l eg ib E 1 4o R 4 u t c o

D I

w in a r g u
T c o m

d i st a n g
t r a n sf rt

A N

f au t o bt o ss tf t e
r am ae l e

I. Collisional Transition Commands

C u r rt o nc o l ld a va f e li e o
a ta a ti oT hd m b d ii t f o c s o
c o l ls t rf l e v e lt e r mo c o n f i g
t r a n sT r e l ab ec s ea c os i

.
9ih’Ryd

w ha i t B or ag i t s t a
t i me l ee ni r y dQ i t
s t r eF l e v e lt r a

(./

w o t i s E i
c s ea O i t c

gi = 2Ji + 1 , (

f t e r m -t r a n
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gi = ( + l + 1) (

a f c o n f i g u r a t i ot r ag i g b E
T c o m

C “ i

w id i sc o l ls t rf t l e v et ri b i a i
A i t r a dt r a ne ii o i m b a a s( I i a i
a o m ia p o sl e v e lt r aw b d iA r
t hc o m( a o tc o mi t s eT w g p t
w rd at a f it d id a t t ea t p a g o t
d aT p r os hb a n sw a y f y o n f n I t g
r o ui e n tt s g r ac od ei S 1 o w
f u n ca a p p lT v t s d i t f o c s t
c o m

C Ri i

s h ob u sC rs e ca n oi c u c w t
C S Uc o mI a c ai t s ee nm i t hu
t hi e l ei me nd ib t t re ne r o
a t ou nd e po t s e lm w t C Sc

C o l ls t ro c rs e cf a l e vt rw a t
t o -t r a nm b s e la n a
c o m

t r at ru t

C i i

a

C R

w hi o i m b a a s t(
S i m it c o m

C i i

a

C Ri i

w is el e v e lt r a nf c o n
T e r m -c o ls t ro c rs e

T Ei i

o

1

i t c o ni
m b d iu t



T R

c o m mT e r md m b s eb c o nu t

C i i

o

C Ri i

c o m m
C o l ls t ro c rs ef c o n f i g ut r

m b d i su st

C Fi i

o

C Fi i

c o m m
T c o m

D i i

c a ut T Ac t c a ld i fc s eb l i a
i S it ha n o ra l an uo a a e e r a
n ep r ia t t e rH oa p lc b c u t P
c o ma r e sc b d i sg r aw t G c

A v a ro r e p r eo c o hp ac b c au t

C i i

c o mA i t D c o mr ea a vi g rf a
a a p lf i

III. EXAMPLES

W w is hs e ve x ao t o po T u t s c N
I Ie m pi t C Aa A m aA g T f C
t y pT Aa a c a rr ec aT t e xA g i w
t t t e r mT w “ c oi w rf ob a q m
p r o

F i1 s hi ne x eo T T f n i s eu t F
c o mT Ar et a s im aw f T I c
i u st s eN I w s e qn u1 w i t o m o t
f iT Ar e pt 6 c o n fa 2 l ew f f t m



T C c o mc aT t l t c o ni b f T
T Ec o ml it L t eE t h a i T c o
i i n d ib t c o n fi nr at b l it c o
e x p le at iT e n ea i e a a r et t l p
c o n f i ge n eM ie fc r a l t e nn t t
l o wt eh a n e ge ni n dt i i l ob m e

F i g2 s ht L Ec oa t l o l eA e l
h b ea s sa i na t c o n fi i nb t c o
i n d

T m od e tl io c o n ii s i F 3 T s e
e r ga t e i g ef t p c o nf C oH a
c a l c u

S ot r a ne n ea s hi F 4 f l e vt ea
c o n f i g u r a t i o nt r a nA e na i e
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t a
This version of taps was
It is version TAPS-16

command
? file n3
file n3

1 ion stages found -
7 31

last modified on 11/03/88

z, ion, sequence numbers are

current z, ion, seq =
6 configurations found

20 levels found

command
? Cfg
Cfg

energy configuration
1 -1.4415137e+03 1s 2 2s 2 2p 1
2 -1.4163347e+03 1s 2 2p 3
3 -1.4103286e+03 1s 2 2s 2 3p 1
4 -l.4307722e+03 1s 2 2s 1 2p 2
5 -1.4135282e+03 1s 2 2s 2 3s 1
6 -1.4079412e+03 1s 2 2s 2 3d 1

command
? terms
terms
index config #

1 1
2 4
3 4
4 4
5 4
6 2
7 2
8 5
9 2
10 3
11 6

mult,l
2p
4p
2d
2s
2p
4s
2d
2s
2p
2p
2d

energy
0.0000OOOe+OO
6.8651559e+O0
1.2738440e+Ol
1.5999111e+Ol
1.8338231e+Ol
2.3034624e+Ol
2.6197642e+Ol
2.9047625e+Ol
2.9325029e+Ol
3.2203701e+Ol
3.4683437e+Ol

F i1 I l l uo F II C a
m a

1

configuration
1s 2 2s 2 2p 1
1s 2 2s 1 2p 2
1s 2 2s 1 2p 2
1s 2 2s 1 2p 2
1s 2 2s 1 2p 2
1s 2 2p 3
1s 2 2p 3
1s 2 2s 2 3s 1
1s 2 2p 3
1s 2 2s 2 3p 1
1s 2 2s 2 3d 1
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command
? levels
levels
index config # mult,l,j enerqy configuration--

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

1-
1
4
4
4
4
4
4
4

;
2
2
5
2
2
3
3
6
6

2p 0.5 0.0000OOOe+OO
2p 1.5 2.1285640e–02
4p 0.5 6.8673803e+O0
4p 1.5 6.8745763e+O0
4p 2.5 6.8865150e+O0
2d 1.5 1.2752611e+Ol
2d 2.5 1.2752643e+Ol
2s 0.5 1.6013301e+Ol
2p 0.5 1.8342888e+Ol
2p 1.5 1.8357187e+Ol
4s 1.5 2.3048815e+Ol
2d 1.5 2.6211787e+Ol
2d 2.5 2.6211862e+Ol
2s 0.5 2.9061816e+Ol
2p 0.5 2.9338639e+Ol
2p 1.5 2,9339510e+Ol
2p 0.5 3.2215182e+Ol
2p 1.5 3.2219245e+Ol
2d 1.5 3.4697343e+Ol
2d 2.5 3.4697818e+Ol

1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2
1s 2

2s 2
2s 2
2s 1
2s 1
2s 1
2s 1
2s 1
2s 1
2s 1
2s 1
2p 3
2p 3
2p 3
2s 2
2p 3
2p 3
2s 2
2s 2
2s 2
2s 2

2p 1
2p 1
2p 2
2p 2
2p 2
2p 2
2p 2
2p 2
2p 2
2p 2

3s 1

3p 1
3p 1
3d 1
3d 1

F iI l l uo L Ec o



command
? config
config

configuration # 1
shell energy
1s 2 4.6716362e+02
2s 2 5.7373989e+Ol
2p 1 4.8726101e+Ol
total configuration energy = -1.4415137e+03

configuration # 2
shell energy
1s 2 4.6507372e+02
2p 3 4.5109582e+Ol
total configuration energy = –1.4163347e+03

configuration # 3
shell energy
1s 2 4.8405971e+02
2s 2 6.6991125e+Ol
3p 1 1.6909331e+Ol
total configuration energy = -1.4103286e+03

configuration # 4
shell energy
1s 2 4.6578636e+02
2s 1 5.9330957e+Ol
2p 2 4.6741443e+Ol
total configuration energy = –1.4307722e+03

configuration # 5
shell energy
1s 2 4.8374217e+02
2s 2 6.6744464e+Ol
3s 1 2.0096117e+Ol
total configuration energy = -1.4135282e+03

configuration # 6
shell energy
1s 2 4.8491960ei-02
2s 2 6.6867176e+Ol
3d 1 1.4516550e+Ol
total configuration energy = -1.4079412e+03

F iI l l uo C Oc o



command
? levelde 1 *
levelde

il
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1*

i2
2
3
4
.5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

command
? termde 1 *
termde 1 *

il i2
1 2
1 3
1 4
1 5
1 6
1 7
1 8
1 9
1 10
1 11

command
? cfgde 1 *.
cfgde 1 *

il i2
12
1 3
14
1 5
1 6

deltae
2.1285640e-02
6.8673803e+O0
6.8745763e+O0
6.8865150e+O0
1.2752611e+Ol
1.2752643e+Ol
1.6013301e+Ol
1.8342888e+Ol
1.8357187e+Ol
2.3048815e+Ol
2.6211787e+Ol
2.6211862e+Ol
2.9061816e+Ol
2.9338639e+Ol
2.9339510e+Ol
3.2215182e+Ol
3.2219245e+Ol
3.4697343e+Ol
3.4697818e+Ol

deltae
6.8651559e+O0
1.2738440e+Ol
1.5999111e+Ol
1.8338231e+Ol
2.3034624e+Ol
2.6197642e+Ol
2.9047625e+Ol
2.9325029e+Ol
3.2203701e+Ol
3.4683437e+Ol

deltae
2.6503255e+Ol
3.2203701e+Ol
1.1726463e+Ol
2.9047625e+Ol
3.4683437e+Ol
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command
? meigv
meigv
meigv array -

35144 3

command
? leveigv
leveigv
group index levels

1 1 15 17
2 2 11 12 16 18
3 13
4 38 9 14
5 4 6 10 19
6 5 7 20

command
? eigvec
eigvec
mixing coefficients for group # 1

9.8250e-01 1.8628e-01 0.0000e+OO
-1.8628e-01 9.8250e-01 0.0000e+OO
OoOOOOe+OO 0.0000e+OO 1.0000e+OO

mixing coefficients for group # 2
9.8247e-01 1.1297e–04 -1.l105e-04 1.8642e-01 O.OOOOe+OO
-5.1730e-04 1.0000e+OO –1.0459e-05 2.1203e-03 0.0000e+OO
1.0227e-03 2.l153e-05 9.9999e-01 -4.7943e–03 0.0000e+OO
-1.8642e-01 -2.1795e-03 4.9010e-03 9.8246e-01 0.0000e+OO
OoOOOOe+OO 0.0000e+OO OoOOOOe+OO 0.0000e+OO 1.0000e+OO

mixing coefficients for group # 3
1.0000e+OO

mixing coefficients for group # 4
1.0000e+OO 2.9640e-04 1.8074e-03 –6.1336e-05
-1.8094e-03 5.0154e-03 9.9832e-01 -5.7704e-02
-2.8733e-04 9.9999e-01 -5.0039e-03 3.5235e-04
-4.3045e-05 -6.3023e-05 5.7705e-02 9.9833e-01

mixing coefficients for group # 5
loOOOOe+OO –7.0123e–04 4.6488e-04 3.5915e-05
7.0131e-04 9.9789e-01 1.6489e-03 –6.4858e–02
-4.6604e-04 -1.6427e-03 1.0000e+OO 1.4360e-04
9.6575e-06 6.4858e-02 -3.6746e-05 9.9789e-01

mixing coefficients for group # 6
loOOOOe+OO -1.7229e-03 8.8281e-05
1.7250e-03 9.9789e-01 -6.4856e-02
2.3648e-05 6.4856e-02 9.9789e-01
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c o
? S
s
l e#

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

c o
? s c
s c r
l e#

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

script 1 values
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s

P
P
P
P
P
d
d
s
P
P

:
d
s
P
P
s
s
s
s

s c1
s P
s P
Ss
s P
s
s :
s P
s
s :
s P
s P
Ss
Ss
s P
s d
s P
Ss
s P
s d
Ss

P
P
P
P
P
d
d
s
P
P

:
d
s
P
P
P
P
d
d

values
P
P
P
P

:
P
P
d
P
P
s
s
P
d
P
d
P
d
d

F i6 I l l uo S a S Cc o

2



command
? scrltrm
scrltrm
term # script 1

1 s P
2 s P
3 s d
4 s s
5 s P
6 s
7 s :
8 s s
9 s P
10 s s
11 s s

values
P
P
d
s
P
s
d
s
P
P
d

F 7 I l l uo S Cc o



command
? graph t
graph t

c o m
?fl*
fl*

1 blocks of gf values
83 gf values found

lambda(a)
1.8054e+03 6~8674e+O0
7.7426e+02 1.6013e+Ol
6.7593e+02 1.8343e+Ol
4.2663e+02 2.9062e+Ol
1.8035e+03 6.8746e+O0
9.7223e+02 1.2753e+Ol
6.7540e+02 1.8357e+Ol
3.5733e+02 3.4697e+Ol

found

gf
4.1417e-07
1.9084e–01
5.6206e–01
7.8873e-02
1.6686e–08
2.8841e-01
2.8191e-01
8.9770e-01

graphgf command
? help
help
Valid commands are:

help lev title
meta [onloff] settings plot

l i
4!;377e+02 2.3597e-03
1.0617e+09 9.4191e-10
4.1029e+09 2.4373e–10
1.4452e+09 6.9192e-10
8.5545e+O0 1.1690e-01
5.0880e+08 1.9654e–09
1.0306e+09 9.7036e-10
1.1724e+10 8.5298e-11

graphgf command
? settings
settings

8 gf values found.
Minimum energy: 6.8673803e+O0
Maximum energy: 3.4697343e+Ol
CURRENT SETTINGS:
icl = u
title = oscillator strengths
iadtit = O
subset = f
lower = 6.8673803e+O0
upper = 3.4697343e+Ol
meta = t

graphgf command
? plot
plot

levl lev2
1 3
1 8
19
1 14
14
1 6
1 10
1 19

range [lowerupper]
return

F i8 I l l uo a g rc o
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SLar t
c lambda(a)
1.8054e+03
1.7426e+02
6.7593e+02
4.2663e+02
1.8035e+03
9.1223e+02
6.7540e+02
3.5733e+02

6.’;674e+OO
1.6013e+Ol
1.8343e+Ol.
2.9062e+Ol
6.8746e+O0
1.2753e+Ol
1.8357e+Ol
3.4697e+Ol

qf
4.1417e-07
1.9084e-01
5.6206e-01
7.8873e-02
1.6686e-08
2.8841e-01
2.8191e-01
8.9770e-01

I

-6.3828e+O0
-7.1934e-01
-2.5022e-01
-1.1031e+O0
-7.7776e+O0
-5.3999e-01
-5.4988e-01
-4.6871e-02

fa
2.0709e-07
9.5418e-02
2.8103e-01
3.9436e-02
8.3432e-09
1.4421e-01
1.4096e-01
4.4885e-01

fe
2.0709e-07
9.5418e-02
2.8103e-01
3.9436e-02
4.1716e-09
7.2103e-02
7.0479e-02
2.2442e-01

42377e+02
1.0617e+09
4.1029e+09
1.4452=+09
1.7109e+Ol
1.0176e+09
2.0611e+09
2.3447e+10

4t377e+02
1.0617e+09
4.1029et09
1.4452e+09
8.5545e+O0
5.0880e+08
1.0306e+09
1.1724e+10

F i1 I l l uo t c oo t hf

lifetime levl lev2
2.3597e-03 1 3
9.4191e-10 1 8
2.4373e-10 1 9
6.9192e-10 1 14
1.1690e-01 1 4
1.9654e-09 1 6
9.7036e-10 1 10
8.5298e-11 1 19
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command
?Wf
Wf

6 configurations found. pick a configuration
?3

graphwf command
? settings
settings

3 shells found.
mesh = 641
indcfg = 3
Minimum r: l.0000000e-20
Maximum r: 3.0330860e+03
CURRENT SETTINGS:
icl = u
title = radial wavefunctions
iadtit = O
lower = loOOOOOOOe-20
upper = 3.0330860e+03
istart = 1
iend= 3
meta = t

graphwf command
? meta off
meta off

graphwf command
? range
range
Minimum r:
Maximum r:
Enter lower
?0.
Enter upper
? 15.

l.0000000e-20
3.0330860e+03

bound:

bound:

Now selecting values between O.OOOOOOOe+OOand 1.5000000e+Ol
331 values found in the selected range.

graphwf command
? plot
plot

F i1 I l l uo t W g rc o
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command
? help
help
available
file
plot
terms
termde
scrl
bll
blv
eigvec
Cfgf
Cslt
Cstc

commands are
ion
graph
reflev
cfgde
scrleig
blleig
blveig
f
floorgf
crosslt
crosstc

csunits
infile
refterm
Wf
scrltrm
blltrm
blvtrm
flt
dipole
Cslc
Cfgcs

cseunits
help
config
erho
scrs
bls
shellord
flc
angfac
crosslc
cfgcross

eunits
end
Cfg
pot
scrseig
blseig
meigv
termf
Cs
termcs
dcs

tty
levels
levelde
rpot
scrstrm
blstrm
leveigv
ftc
cross
trmcross
cop

Type HELP command for information on any command.

command
? help eigvec
help eigvec

The eigvec command lists the eigenvectors for groups of mixed
states. The command format is

EIGVEC i

where i is an optional group index. If i is omitted, all groups
will be listed.

command
? end
end
stop

F i1 I l l uo t H a E c o
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